The naturally occurring plasmid pAV2 restricts the entry of the P class plasmid RP4 and the W class plasmids R388 and S-a into Acinetobacter calcoaceticus strain EBF65/65 from Escherichia coli. The W class plasmids only transfer from E. coli into pAV2-strains. Plasmid RP4 is modified in the presence of pAV2 such that it is no longer restricted on entry into pAV2 recipients of strain EBF65/65.
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RESULTS

Intergeneric plasmid transfer
Strains of E. coli K12 harbouring the plasmids listed in Table 1 were crossed with A . calcoaceticus by the Millipore mating technique; (Table 2) . Strain C4161 lacking pAV2 received RP4 at approximately 1 000-fold higher frequency than the isogenic pAV2 strain C484. In addition, the pAV2-strain C4169 received the W plasmids S-a and R388 at a detectable frequency (> 1 x lo-' R+ transconjugants per recipient), whereas the isogenic pAV2 strain C426 did not. Plasmid transfer was not detected (frequency of transfer < 1 x 10-8) for C, N or F incompatibility group plasmids with either recipient.
Transfer of plasmids within A . calcoaceticus
Crosses were performed between appropriately marked strains carrying combinations of RP4 and pAV2, so that transfer of RP4 in A . calcoaceticus could be tested ( Table 3) . The mating mixtures were plated on media selecting for transfer of tetracycline resistance. Transfer between RP4 donors lacking pAV2 [C4161(RP4)] and pAV2 recipients resulted in a frequency of RP4 transfer 100 times lower than for crosses to the isogenic recipient lacking pAV2; whereas crosses involving RP4 donors possessing pAV2 differed only slightly (10- Mean frequency of transfer? 2.0 x 10-5 6-8 x 1*ox 10-3 1.2 x 10-2 < 1.ox 10-8 2.9 x < 1.0 x 10-8 5.3 x 10-6 * Cm, chloramphenicol ; Su, sulphonamides ; Tc, tetracycline.
t R + transconjugants per recipient.
fold) in their frequency of RP4 transfer to pAV2 and pAV2-recipients. This implies that pAV2 can both restrict and modify RP4 DNA, such that it is able to affect the acceptability of RP4 DNA. The W group plasmids S-a and R388 showed a low, but detectable, frequency of transfer within A . calcoaceticus (> 1 x R+ transconjugants per recipient), but were only able to transfer to recipients lacking the plasmid pAV2 (Table 3) . It is apparent from these results that pAV2 is also able to affect the acceptability of W plasmid DNA.
Stability of W plasmids in A .
calcoaceticus Strain C4169(S-a) was tested for the retention of S-a on the basis of resistance to sulphonamides ; 826 in 836 colonies tested retained resistance to sulphonamides. When strain C4161(R388) was tested, 915 in 917 colonies tested retained resistance to sulphonamides.
RP4 transconjugants show variable frequencies of transfer
A sample of strain C484(RP4) transconjugants selected from the cross between E. coli J53(RP4) and C484 were tested by replica plate mating for their ability to receive pAVl from the a-type donor C4153. The mating plates were replicated to appropriately supplemented minimal medium, selecting for pAVl transfer. Two in 88 RP4 transconjugants sampled were able to accept pAVl at a high frequency, indicative of pAVl transfer into a recipient lacking pAV2 . The remaining 86 RP4 transconjugants received pAVl at a low frequency. When one of the two RP4 transconjugants with high frequency recipient activity of pAVl was mated with C426(pAV2) by the Millipore technique, there was an approximately 100-fold reduction in the frequency of RP4 transfer, as compared with an RP4 transconjugant showing low frequency recipient activity of pAV1 when mated under the same conditions. This implies that it is possible to derive RP4 transconjugants in A . calcoaceticus which show two types of fertility when crossed with C426(pAV2). Those transconjugants showing low frequency RP4 transfer can be described as RP4+ pAV2-, whereas those showing high frequency transfer are RP4+ pAV2+.
DISCUSSION
The object of this investigation was to determine whether plasmids belonging to different incompatibility groups could be transferred from E. coli to strains of A . calcoaceticus lacking the plasmid pAV2. Towner & Vivian (1977) showed that only members of the P incompatibility group could be transferred to A . calcoaceticus EBF65/65; since this strain harbours the cryptic plasmid pAV2 which affects the host specificity of the sex factor pAVl it seemed reasonable to test the hypothesis that pAV2 can restrict the transfer or entry of other plasmids into strain EBF65/65. The results presented here indicate that 28-2 pAV2 can indeed restrict the entry of the W plasmids R388 and S-a, since recipients lacking pAV2 accept these plasmids from E. coli. It also appears that pAV2 restricts transfer within Acinetobacter, because pAV2 recipients are unable to receive R388 and S-a from pAV2-donors. It was not possible to obtain strains which possessed pAV2 and R388 or S-a; one might expect such strains to demonstrate R+ transfer to pAV2 recipients in the same way as R+ transfer in a pAV2-system. The apparent low frequency of transfer of the W group plasmids in strain EBF65/65 cannot be explained in terms of their instability; although R388 is slightly more stable than S-a both plasmids show little instability. The C , N and F plasmids tested did not transfer to any of the strains of EBF65/65 tested. This may imply that either these strains possess a second, possibly chromosomally determined, restrictionmodification system, or alternatively these plasmids are intrinsically unable to transfer to A. calcoaceticus; the latter explanation may in part be the reason why R388 and S-a transfer at a low frequency within A . cafcoaceticus.
The P class plasmid RP4 (Datta et al., 1971) is affected by the presence of pAV2 in the mating strains, such that the frequency of R+ transfer is reduced by the presence of pAV2 in the recipient. This would indicate that RP4 is restricted by pAV2; however, RP4 donors possessing pAV2 do not show any appreciable reduction in the frequency of R+ transfer, implying modification of RP4 by pAV2. The effect of pAV2 on RP4 is analogous to that shown for pAV1 , since the host specificity of each is affected by pAV2. The presence or absence of pAV2 in strains of EBF65/65 has no bearing on the incompatibility determinations for pAVl since all the strains were pAV2f (Hinchliffe & Vivian, 1980a) . Similar results were also obtained by Hinchliffe & Vivian (1980b) in strains which differed with respect to pAV2. Incompatibility remained the same when similar crosses were performed in strains that were all pAV2-(E. Hinchliffe & A. Vivian, unpublished results).
RP4 has been described by various authors as a wide host range plasmid (Datta et al., 1971; Datta & Hedges, 1972c; Olsen & Shipley, 1973) . Barth & Grinter (1977) showed that RP4 has a limited number of restriction sites which would be an evolutionary advantage to a promiscuous plasmid. The W plasmid R388, on the other hand, which is not renowned for its promiscuity, possesses a number of sites susceptible to restriction (Ward & Grinsted, 1978) . Thus, the efficiency of pAV2-mediated restriction against RP4, R388, S-a and pAV1 may be dependent on the number of restriction target sites carried by the infecting plasmid DNA (Arber, 1974) . The results presented here perhaps provide an insight into the way in which plasmid host range is affected in nature.
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